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ABSTRACT

Several studies have demonstrated that cloud dynamical processes such as entrainment mixing may be the primary
modulator of cloud optical properties in certain situations. For example, entrainment of dry air alters the cloud drop
size distribution by enhancing drop evaporation. However, the effect of entrainment mixing and other forms or
turbulence is still quite uncertain. Although these factors and aerosol-cloud interactions should be considered
together when evaluating the efficacy of aerosol indirect effects, the underlying mechanisms appear to be dependent
upon each other. In addition, accounting for them is impossible with the current understanding of aerosol indirect
effect. Therefore, careful objective screening and analysis of observations are needed to determine the extent to
which mixing related properties affect cloud optical properties, apart from the aerosol first indirect effect.

This study addresses the role of acrosol-cloud interactions in the context of varying meteorological conditions based
on ARM data obtained at the Southern Great Plains (SGP) site in Oklahoma and at Pt. Reyes, California. Previous
analyses of the continental stratiform clouds at the SGP site have shown that the thicker clouds of high liquid water
path (LWP) tend to contain sub adiabatic LWPs. These sub adiabatic LWPs, which result from active mixing
processes, correspond to a lower susceptibility of the clouds to aerosol-cloud interactions, and, hence, to reduced
aerosol indirect effects. In contrast, the consistently steady and thin maritime stratus clouds observed at Pt. Reyes are
much closer to adiabatic. These clouds provide an excellent benchmark for the study of the aerosol influence on
modified marine clouds relative to continental clouds, since they form in a much more homogeneous meteorological
environment than those at the continental site.
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